Protein-protein interactions and posttranslational modifications in mammalian base excision repair.
Base excision repair (BER) averts the cytotoxic and mutagenic effects of most endogenously produced DNA damage, including lesions that arise spontaneously due to the intrinsic instability of DNA or modifications that are formed from reactions with intracellular chemicals, such as reactive oxygen species and alkylating agents. Defects in the BER process have been associated with cancer susceptibility and neurodegenerative disorders. In its most simplistic form, BER can be fully reconstituted with a minimum of four human proteins and is completed in just five sequential steps: (i) excision of an inappropriate base by a DNA glycosylase (e.g., uracil DNA glycosylase); (ii) incision of the DNA backbone immediately adjacent to the resulting abasic site by apurinic/apyrimidimic endonuclease 1; (iii) removal of the 5'-abasic terminal fragment, and (iv) repair synthesis to fill the gap by DNA polymerase beta; and (v) ligation to seal the remaining nick by DNA ligase 1 or a complex of DNA ligase 3 and X-ray repair cross-complementing 1. However, BER can involve the participation of other proteins as well, such as alternative DNA polymerases or one of several nonessential "auxiliary" factors. In addition, BER operates most efficiently when specific protein-protein coordination occurs. Furthermore, several BER protein activities have been shown to be regulated by posttranslational modification, and some of the physical protein interactions link BER to other DNA transaction pathways. In this review, we summarize the current state of the emerging complexities of mammalian BER, focusing on the growing number of reported protein-protein interactions and posttranslational modifications.